112, were obtained using a gravimetric method.
The rates as a function of time and temperature were derived from the measurements of their mass losses at temperatures varying from 25°C to 150°C and for a time span of up to 400 hours in a vacuum. The data from those measurements were reduced to obtain the outgassing activation energies, the mass losses per unit mass or area, and the corresponding outgassing rates.
The rates are expressed in closed form equations and are directly usable for modeling computations. The procedures to obtain these parameters are shown and may be used for the evaluation of other materials. The analysis can be carried out quite rapidly using a computer's algorithm.
The results of the tests and analyses show the following. The activation energies of the two materials are: 4630 cal/mole for the 985B-626 material and 4791 cal/mole for the HST-7B-112 sample #10 Grzlphite Epoxy.
Tile outgassing rates of these materials are in the 10E-5 g/cm2hr range and they decay according to a power of time of 0.60 at 25°C, indicating that the outgassing process is mainly a diffusion at thz_t temperature. At higher temperatures, these materials show a time decay approaching a power of one, which may bc the result of several outgassing processes occurring simultaneously, and/or the rcsult of the change in heat of dcsorption as a function of the amount of material on the surface.
a total massloss comparableto the water regainedafter the first test. The condensable material accumulatedon the 25°C collector disk after the first ASTM-E595test was 0.01 percentof the total massand wasnot measurable after the secondtest, which occurreda month later.
The normalizedmasslossesversustime obtainedfrom thesetests havebeen comparedto the discrete resultsobtainedfrom the ASTM-E595tests. The comparisonprovidesgeneralindicationson the effects of temperatureand time in relation to the ASTM test valuesobtainedat 125°C for a 24-hour test duration.
INTRODUCTION
Contaminationfrom materialsoutgassing, and from other molecularor particulatesources, can degradethe performanceof an instrumentor spacecraft. An understanding of the contaminantsource, its transport,deposition,and effects on a surfaceand on the environmentis of importancefor the prediction,the mitigation of the contamination,and the expecteddegradationof the spacecraft's orbital environment. The degradationof an onboardsystemand of the surroundingenvironmentdue to molecularsourcescan be avoidedor reducedby knowingthe outgassing propertiesof the materials in the system. The effects of temperatureand time on outgassing rates as well as the chemical natureof the outgassing must be known. A knowledgeof theseparameters, togetherwith a proper shieldingof the critical surfaces, the proper venting and directional dissipationof the outgassing into the environment,and the delayedexposureof outgassing materialsto high temperaturecan all contribute to the avoidanceand reduction of contaminantdepositson surfaces-andof the degradation of the surroundingenvironment.
In this paper,the outgassing of Graphite-Epoxylaminatebarsused extensivelyin structuresfor space applicationsis measured using a gravimetricmethod. 
In Figures  ] and 2, the value of (m o -m), as in this last expression, has bccn normalized by fhc
The rate of mass change from the above is representable in any of the following forms:
Taking the natural log of both sides of the above expression after dividing by m, one gets
The plot of In l/mdm/dt versus 1/T indicates the slope of !/T which is E/R and the value of the frequency factor A which is given by the intersection of the curve with the Y axis. The appropriate change from log to base 10 to In provides the value of E/R.
The equivalent activation energy can also be estimated by comparing the outgassing rates at the same time for two outgassing temperatures, T! and T 2, assuming the difference in temperature is small.
In fact, from Eq. 4, the rates are related by the Arrhenius relation: 
where A, T, and E are parameters included in tile value of B.
Data Reduction
The normalized mass losses shown in Figures  I and 2 The errors for the n values were less than 5% and for the constant B, about 20%.
The equivalent errors for sample #10 were less than 3.4% for the n and about 16% for B. • The analysis shows that the outgassing does not follow a first-order reaction kinetics but rather, follows a higher order.
• The outgassing rates are relatively high. However, 30--40% of those rates consist of water as shown by the mass spectrometer data and the measured water regained by the material after ou|-gassing at 125°C for 24 hours.
Tests have also shown that 1 month after that test, a repealed 125°C, 24-hour test produces a total mass loss comparable to tile water regained aftcr the firsl It'st.
• The condensable materialaccumulatedon the 25°C collector disk after the first ASTM test was 0.01c'A of the total massand not measurable after the secondtest, a month after.
• The data obtainedfrom thesetestscan be usedfor several purposes:
The normalizedmasslossesversustime can be comparedto the discreteresultsobtainedfrom the ASTM-E595test which are usedextensivelyfor acceptabilityof materialsfor spaceapplication. The comparisoncan providegeneralindicationson the effects of temperatureand time in relation to the valuesobtainedat a 125°C,24-hour test.
• The activation energydata allow one to estimatethe effect of temperatureon outgassing and the effect that the temperature will have on preventing and removing contaminant deposits from a surface, provided that radiation and accumulation of other materials have not changed the nature of the deposit.
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